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(54) APPARATUS AND PROGRAM FOR IMAGE READING 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image reading apparatus which enables a 
user deficient in knowledge and experience to easily perform image processing fit to a 
read original to image data of the original, and an image reading program therefor. 
SOLUTION: The image reading apparatus is provided with an illuminating means for 
illuminating a transparent original with the illumination light of a plurality of color 
decomposition components including at least infrared light, a reading section for 
reading the image data of the transparent original for each color decomposition 



component, an image processor for applying image processing to the image data read by 
the reading section, a discriminating section for discriminating at least either of the 
transparent original and a pattern formed in the transparent original on the basis of the 
image data based on the infrared light among the image data acquired by performing 
preparatory reading by the reading section, and a setting section for setting an image 
processing condition in the image processor on the basis of the discrimination by the 
discriminating section. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

The lighting section which irradiates the illumination light of two or more 
color-separation components which contain infrared light at least to a transparency 
manuscript, 

The read station which reads the image data of said transparency manuscript for said 
every color-separation component, 

The image-processing section which performs an image processing to the image data 
obtained by said read station, 

The distinction section which distinguishes at least one side with the pattern currently 
formed in the class of said transparency manuscript, and said transparency 
manuscript based on the image data based on infrared light among the image data 
obtained by reading preparatorily by said read station, 

The setting section which sets up the conditions of the image processing in said 
image-processing section based on said distinction by said distinction section 
The image reader characterized by preparation ******. 
[Claim 2] 

In an image reader given in a publication at claim 1, 

Said lighting section irradiates the illumination light which contains said infrared light 
and red light at least, 

In addition to the image data based on said infrared light, said distinction section 
performs said distinction based on the image data based on said red light. 
The image reader characterized by things. 
[Claim 3] 

In an image reader given in a publication at claim 1, 

Said image-processing section performs said image processing which includes color 
correction processing at least to the image data obtained by said read station, 
Said setting section sets up the conditions of said color correction processing. 
The image reader characterized by things. 
[Claim 4] 



In an image reader given in a publication at claim 1, 

Said image-processing section performs said image processing which includes 
surface-discontinuity amendment processing at least to the image data obtained by 
said read station, 

Said setting section sets up the conditions of said surface-discontinuity amendment 
processing. 

The image reader characterized by things. 
[Claim 5] 

In an image reader given in a publication at claim 1, 

Said image-processing section performs amendment processing according to said 
leakage component to the image data which concentration level increases from 
original by the leakage component corresponding to the excessive spectrum of the 
illumination light which corresponds among the image data obtained by said read 
station, 

Said setting section sets up the conditions of amendment processing according to 

said leakage component. 

The image reader characterized by things. 

[Claim 6] 

It is the image reading program which realizes control to the image reader equipped 
with the lighting section which irradiates the illumination light of two or more 
color-separation components which contain infrared light at least to a transparency 
manuscript, the read station which reads the image data of said transparency 
manuscript for said every color-separation component, and the image-processing 
section which performs an image processing to the image data obtained by said read 
station by computer. 

The distinction procedure which distinguishes at least one side with the pattern 
currently formed in the class of said transparency manuscript, and said transparency 
manuscript based on the image data based on infrared light among the image data 
obtained by reading preparatorily by said read station. 

The configuration procedure which sets up the conditions of the image processing in 
said image-processing section based on said distinction by said distinction procedure 
The image reader characterized by preparation ******. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the image reader which reads the image of a transparency 
manuscript optically, and the image reader which realizes control to an image reader 
by computer. 
[0002] 

[Description of the Prior Art] 

Conventionally, there is an image reader which reads the image of a transparency 
manuscript (film manuscript) optically. In such an image reader, the class of 
transparency manuscript is distinguished automatically, and what sets up various 
conditions according to a distinction result is known (for example, patent reference 1 
reference). In this image reader, a transparency manuscript distinguishes a positive 
film or a negative film, the light source is switched according to a distinction result, 
and reading of an image is performed. 
[0003] 

[Patent reference 1] 

JP.8-339438.A 

[0004] 

[Problem(s) to be Solved by the Invention] 

However, in the image reader mentioned above, a positive film or a negative film is 
distinguished and fine distinction beyond it was not completed. Therefore, the user 
had to set up a setup at the time of reading, and the conditions of an image processing 



according to the class of transparency manuscript. However, knowledge and 
experience were required for the setup at the time of reading, and the setup of the 
conditions of an image processing, and neither knowledge nor a user deficient in 
experience could perform a suitable setup, but had the case where an image reader 
could not be used effectively. 
[0005] 

This invention is made in view of the above-mentioned problem, and aims at offering 
the image reader and image reader to which knowledge and a user deficient in 
experience can also perform the image processing suitable for the manuscript easily 
to the image data of the read manuscript. 
[0006] 

[Means for Solving the Problem] 

The lighting section which irradiates the illumination light of two or more 
color-separation components in which an image reader according to claim 1 contains 
infrared light at least to a transparency manuscript, The read station which reads the 
image data of said transparency manuscript for said every color-separation 
component, The image-processing section which performs an image processing to the 
image data obtained by said read station, The distinction section which distinguishes 
at least one side with the pattern currently formed in the class of said transparency 
manuscript, and said transparency manuscript based on the image data based on 
infrared light among the image data obtained by reading preparatorily by said read 
station, It is characterized by having the setting section which sets up the conditions 
of the image processing in said image-processing section based on said distinction by 
said distinction section. 
[0007] 

In an image reader given in a publication at claim 1, said lighting section irradiates the 
illumination light which contains said infrared light and red light at least, and an image 
reader according to claim 2 is characterized by said distinction section performing 
said distinction based on the image data based on said red light in addition to the 
image data based on said infrared light. 
[0008] 

Said image processing in which an image reader according to claim 3 includes color 
correction processing at least to the image data from which said image-processing 
section was obtained by said read station in the image reader given in a publication at 
claim 1 is performed, and said setting section is characterized by setting up the 
conditions of said color correction processing. 



Said image processing in which an image reader according to claim 4 includes 
surface-discontinuity amendment processing at least to the image data from which 
said image-processing section was obtained by said read station in the image reader 
given in a publication at claim 1 is performed, and said setting section is characterized 
by setting up the conditions of said surface-discontinuity amendment processing. 
[0009] 

In an image reader given in a publication at claim 1 , said image-processing section 
performs amendment processing according to said leakage component to the image 
data which concentration level increases from original by the leakage component 
corresponding to the excessive spectrum of the illumination light which corresponds 
among the image data obtained by said read station, and an image reader according to 
claim 5 is characterize by for said setting section to set up the conditions of 
amendment processing according to said leakage component. 
[0010] 

The lighting section which irradiates the illumination light of two or more 
color-separation components in which an image reader according to claim 6 contains 
infrared light at least to a transparency manuscript, The read station which reads the 
image data of said transparency manuscript for said every color-separation 
component, It is the image reading program which realizes control to the image reader 
equipped with the image-processing section which performs an image processing to 
the image data obtained by said read station by computer. The distinction procedure 
which distinguishes at least one side with the pattern currently formed in the class of 
said transparency manuscript, and said transparency manuscript based on the image 
data based on infrared light among the image data obtained by reading preparatorily by 
said read station, It is characterized by having the configuration procedure which sets 
up the conditions of the image processing in said image-processing section based on 
said distinction by said distinction procedure. 
[0011] 

[Embodiment of the Invention] 

Hereafter, based on a drawing, a detail is explained about the operation gestalt of this 
invention. 

However, it explains using the image reader which consists of below as an example of 
the image reader of this invention with the film scanner which reads the image of a film 
manuscript, and a host computer. Moreover, it is beforehand recorded on the 
condition that the program of this invention can be performed to CPU in a film 
scanner. 



[0012] 

Drawing 1 is the block diagram of the image reader of this operation gestalt. 

In drawing 1 the image reader 1 is equipped with the film scanner 10, the host 

computer 30, and the monitor 50, and also it has the control units 70, such as a 

keyboard and a mouse, and the monitor 50 and the control unit 70 are connected to 

the host computer 30. 

[0013] 

The film scanner 10 is equipped with CPU11, the LED driver circuit 12, the Motor 
Driver circuit 13, the image-processing circuit 14, and the interface circuitry 15, and 
these are mutually connected through the bus. The output of the image-processing 
circuit 14 is connected to an interface circuitry 15, and the interface circuitry 15 is 
mutually connected with the host computer 30. 
[0014] 

Moreover, the film scanner 10 is equipped with the stage (illustration abbreviation) for 
conveying the LED block 16, a mirror 17, a condensing lens 18, a motor 19, and the 
film manuscript 20, the projection lens 21, CCD22, the digital disposal circuit 23, and 
the A/D-converter 24 grade. The LED driver circuit 12 is connected to the LED block 
16, the output of CCD22 is connected to a digital disposal circuit 23, a digital disposal 
circuit 23 is connected to A/D converter 24, and A/D converter 24 is connected to 
the image-processing circuit 14. 
[0015] 

The LED block 1 6 is equipped with two or more 4 yuan systems LED for the object for 
green luminescence besides the 4 yuan system LED for red luminescence (LED which 
has the 2nd order-[ in an infrared light region ] peak wavelength in addition to red 
color-separation wavelength), the object for blue luminescence, and infrared light 
luminescence, respectively. The timing of lighting and putting out lights is controlled 
by the driving signal with which each LED within such LED block 16 is outputted from 
the LED driver circuit 12 by the command from CPU1 1. 
[0016] 

That is, the LED block 16 will inject the illumination light (however, the red illumination 
light contains-like secondary peak wavelength in an infrared light region) of three 
colors of the red who is two or more color-separation components decided 
beforehand, green, and blue, and the illumination light (illumination light of the almost 
same wavelength region as the-like secondary peak wavelength contained in the red 
illumination light) of an infrared light region according to control by CPU11 and the 
LED driver circuit 12. 



[0017] 

The illumination light injected by the LED block 16 reflects a mirror 17, is led to a 
condensing lens 18, and it is condensed with a condensing lens 18 and it is led to the 
field of the one-line width of face of the film manuscript 20. 

A motor 19 realizes migration of the stage (illustration abbreviation) for conveying the 
film manuscript 20 with the driving signal outputted from the Motor Driver circuit 13 
by the command from CPU11. There are migration in the transparence location 
mentioned later and migration in the direction of vertical scanning at the time of 
reading of the film manuscript 20 as migration of a stage. 
[0018] 

The projection lens 21 draws and carries out image formation of the transmitted light 
of the film manuscript 20 to CCD22. 

CCD22 performs photo electric conversion by the light sensing portion of two or more 
pixels allotted to the single tier inside, and generates the signal charge according to 
the transmitted light from the film manuscript 20. And the picture signal which was 
scanning the signal charge is generated, and the picture signal is outputted to a digital 
disposal circuit 23. 
[0019] 

To the picture signal outputted from CCD22, a digital disposal circuit 23 performs 
correlation duplex sampling processing, gain-adjustment processing, etc., and outputs 
them to A/D converter 24. 

A/D converter 24 carries out A/D conversion of the picture signal outputted from a 
digital disposal circuit 23, and outputs it to CPU1 1 or the image-processing circuit 14 
as image data. 

However, with this operation gestalt, in order to simplify explanation, the image data 
obtained by the illumination light of an infrared light region is made to be outputted 
only to CPU11. Moreover, below, the illumination light of an infrared light region and 
red, green, and the image data obtained by the illumination light of three blue colors 
are called Ir image data, R image data, G image data, and B image data, respectively. 
[0020] 

In the image-processing circuit 14, the image processing to R image data, G image 
data, and B image data is performed, and image data [ finishing / an image processing ] 
is outputted to an interface circuitry 15 in it. In addition, the image processings 
performed to R image data, G image data, and B image data in the image-processing 
circuit 14 are gradation transform processing, color correction processing, dust 
blemish amendment processing, etc. About a setup of the conditions of each image 



processing, it mentions later. 
[0021] 

An interface circuitry 15 outputs the image data outputted from the image-processing 

circuit 1 4 to a host computer 30 according to the command from CPU1 1 . 

A host computer 30 performs the image processing for a display to the image data 

outputted through an interface circuitry 15, and displays it on a monitor 50. 

In addition, CPU11, the LED driver circuit 12, the LED block 16, a mirror 17, and a 

condensing lens 18 correspond to the "lighting section" of a claim, and CPU11, the 

projection lens 21, CCD22, a digital disposal circuit 23, and A/D converter 24 

correspond to the "read station" of a claim. Moreover, CPU 11 and the 

image-processing circuit 14 correspond to the "image-processing section" of a claim, 

and CPU11 corresponds to the "distinction section" and the "setting section" of a 

claim. Moreover, Ir image data corresponds to "the image data based on infrared light" 

of a claim, and R image data corresponds to "the image data based on red light" of a 

claim. Moreover, dust blemish amendment processing is equivalent to 

"surface-discontinuity amendment processing" of a claim. 

[0022] 

Hereafter, with reference to drawing 2 - drawing 5 , actuation of the image reader 1 of 
this operation gestalt is explained. 

First, if a non-illustrated main power supply is switched on, CPU11 will perform 
predetermined initialization processing, and it will move through the Motor Driver 
circuit 13 and a motor 19 on a stage (illustration abbreviation) so that the illumination 
light injected from the LED block 16 may be led to the location of transparence 
without the film manuscript 20 ( drawing 2 S1). 
[0023] 

And CPU11 computes the white balance light exposure and shading compensation 
data of each color of red, green, and blue based on the image data obtained by the 
transmitted light from a transparent location ( drawing 2 S2). 

In addition, white balance light exposure is data used in case the light exposure for 
every illumination light of three colors of red, green, and blue is determined, and since 
calculation of such white balance light exposure and shading compensation data can 
be performed like the existing image reader, it omits detailed explanation here. 
[0024] 

Next, CPU11 controls each part in a film scanner 10, red, green, and reading by the 
illumination light of three blue colors are performed based on the resolution (for 
example, 300dpi) and light exposure for PURISU cans which were defined beforehand, 



and the light exposure for PURISU cans is determined for every illumination light of 
each color according to the image data of each color obtained by such reading, and 
the white balance light exposure mentioned above ( drawing 2 S3). 
[0025] 

And CPU11 controls each part in a film scanner 10, performs red, green, and reading 
(PURISU can) preliminary at the illumination light of three blue colors based on the 
light exposure determined by the resolution and drawing 2 S3 for PURISU cans, and 
acquires the image data of each color ( drawing 2 S4). At this time, the PURISU can by 
the film scanner 10 is performed also not only to the part of an image but to a base 
part. 
[0026] 

Next, CPU 11 controls each part in a film scanner 10, performs preliminary reading 
(PURISU can) by the illumination light of an infrared light region based on the light 
exposure determined by the resolution and drawing 2 S3 for PURISU cans, and 
acquires Ir image data ( drawing 2 S5). 

Next, as for CPU1 1, the film manuscript 20 distinguishes whether it is a negative color 

film. 

[0027] 

CPU1 1 analyzes the color-balance of R image data of a base part, G image data, and 
B image data among the image data of each color acquired by step S4, and when R 
concentration is lower than predetermined concentration, it distinguishes that the film 
manuscript 20 is a negative color film ( drawing 2 S6). 
[0028] 

If it distinguishes that the film manuscript 20 is a negative color film, CPU11 will 

perform a setup for negative color films ( drawing 2 S7 and a detail are mentioned 

later), and will perform this scan ( drawing 4 S20 or subsequent ones). 

If the film manuscript 20 is not a negative color film and it will distinguish next, as for 

CPU11, the film manuscript 20 will distinguish whether it is coloring matter 

monochrome negative film. 

[0029] 

CPU11 analyzes G image data of a base part among the image data of each color 
acquired by step S4, and when G concentration is lower than predetermined 
concentration, it distinguishes that the film manuscript 20 is coloring matter 
monochrome negative film ( drawing 2 S8). 

If it distinguishes that the film manuscript 20 is coloring matter monochrome negative 
film, CPU11 will perform a setup for coloring matter monochrome negative films 



( drawing 2 S9 and a detail are mentioned later), and will perform this scan ( drawing 4 

S20 or subsequent ones). 

[0030] 

If the film manuscript 20 is not coloring matter monochrome negative film and it will 
distinguish next, CPU1 1 will compute standard-deviation sigmalr of the histogram of Ir 
image data, and standard-deviation sigmaR of the histogram of R image data ( drawing 
2 S10). 

And CPU11 asks for the ratio (sigmalr/sigmaR) of standard-deviation sigmalr of the 
histogram of Ir image data, and standard-deviation sigmaR of the histogram of R image 
data, and compares it with a predetermined constant ( drawing 3 S1 1). 
[0031] 

Here, the relation between such standard deviation and the class of film manuscript 
20 is explained. However, it explains here by making silver salt monochrome negative 
film, the usual reversal film, a special reversal film, and a KODAKU loam film into an 
example. 

When the film manuscript 20 is silver salt monochrome negative film, generally the 
histogram of Ir image data shows the same configuration as the histogram of R image 
data. Therefore, when the histogram of R image data shows a configuration like 
drawing 5 A, the histogram of Ir image data becomes like drawing 5 B. 
[0032] 

Moreover, when the film manuscript 20 is the usual reversal film, generally the 
frequency of the gradation of Ir image data is concentrated near the maximum 
gradation. Therefore, when the histogram of R image data shows a configuration like 
drawing 5 A, the histogram of Ir image data becomes like drawing 5 C. 
Moreover, when the film manuscript 20 is a special reversal film, generally gradation 
higher than R image data will distribute the frequency of the gradation of Ir image data 
in the fixed range. Therefore, when the histogram of R image data shows a 
configuration like drawing 5 A, the histogram of Ir image data becomes like drawing 5 D. 
[0033] 

Furthermore, when the film manuscript 20 is a KODAKU loam film, the frequency of 
the gradation of Ir image data is gradation higher than R image data, and will be 
distributed in the fixed range a little narrower than the case of a special reversal film. 
Therefore, when the histogram of R image data shows a configuration like drawing 5 A, 
the histogram of Ir image data becomes like drawing 5 E. 
[0034] 

Therefore, CPU1 1 distinguishes that the film manuscript 20 is silver salt monochrome 



negative film, when the ratio (sigmalr/sigmaR) of standard-deviation sigmalr of the 
histogram of Ir image data and standard-deviation sigmaR of the histogram of R image 
data fulfills the following conditions 1 ( drawing 3 S12). 
sigma Ir/sigma R= 1 ... Conditions 1 

Moreover, CPU11 distinguishes that the film manuscript 20 is a KODAKU loam film, 
when the ratio (sigmalr/sigmaR) of standard-deviation sigmalr of the histogram of Ir 
image data and standard-deviation sigmaR of the histogram of R image data fulfills the 
following conditions 2 ( drawing 3 S14). 
[0035] 

KKCsigmalr/sigmaR) <1 

(However, K1 about 0.7 to 0.8 value) ... Conditions 2 

Moreover, CPU11 distinguishes that the film manuscript 20 is a special reversal film, 
when the ratio (sigmalr/sigmaR) of standard-deviation sigmalr of the histogram of Ir 
image data and standard-deviation sigmaR of the histogram of R image data fulfills the 
following conditions 3 ( drawing 3 S16). 
[0036] 

K0<(sigmaIr/sigmaR) <=K1 

(However, K1 about 0.7 to 0.8 value and K0 about 0.2 to 0.3 value) ... Conditions 3 
Moreover, CPU1 1 distinguishes that the film manuscript 20 is the usual reversal film, 
when the ratio (sigmalr/sigmaR) of standard-deviation sigmalr of the histogram of Ir 
image data and standard-deviation sigmaR of the histogram of R image data fulfills the 
following conditions 4 ( drawing 3 S18). 
[0037] 

(sigmalr/sigmaR) <=K0 

(However, K0 about 0.2 to 0.3 value) ... Conditions 4 

As explained above, CPU11 distinguishes the class of film manuscript 20. 
And when it distinguishes that a film manuscript is silver salt monochrome negative 
film, CPU11 performs a setup for silver salt monochrome negative films ( drawing 3 
S13 and a detail are mentioned later), and performs this scan ( drawing 4 S20 or 
subsequent ones). Moreover, when it distinguishes that a film manuscript is a 
KODAKU loam film, CPU1 1 performs a setup for KODAKU loam films ( drawing 3 S15 
and a detail are mentioned later), and performs this scan ( drawing 4 S20 or 
subsequent ones). 
[0038] 

Moreover, when a film manuscript distinguishes that it is a special reversal film, 
CPU11 performs a special setup for reversal films ( drawing 3 S17 and a detail are 



mentioned later), and performs this scan ( drawing 4 S20 or subsequent ones). 
Moreover, when a film manuscript distinguishes that it is the usual reversal film, 
CPU11 performs a setup for the usual reversal films ( drawing 3 S19 and a detail are 
mentioned later), and performs this scan ( drawing 4 S20 or subsequent ones). 
[0039] 

In addition, as mentioned above, CPU11 asks for the ratio (sigmalr/sigmaR) of 
standard-deviation sigmalr of the histogram of Ir image data, and standard-deviation 
sigmaR of the histogram of R image data, and distinguishes the class of film 
manuscript 20 by comparing with a predetermined constant. In this case, it may be 
distinguished as a class of film which is different from the class of actual film 
depending on the pattern currently formed in the film manuscript 20. In this case, the 
conditions of an image processing which suited that manuscript more will be set up by 
distinguishing not only the class of film manuscript 20 but a pattern. 
[0040] 

Next, CPU1 1 controls each part and performs this scan. 

First, CPU 11 controls each part in a film scanner 10, and red, green, and reading by 
the illumination light of three blue colors are performed based on the resolution and 
light exposure (determined according to the result of a PURISU can) for this scan 
( drawing 4 S20). 

And CPU1 1 performs an image processing through the image-processing circuit 14 to 
the image data of each color obtained by such reading by the setups mentioned later 
( drawing 4 S21). 
[0041] 

Finally, CPU1 1 outputs the image data of each color [ finishing / an image processing ] 
to a host computer 30 through an interface circuitry 15 ( drawing 4 S22). 
Next, the conditioning of the image processing for every film kind explained by drawing 
2 S7, drawing 2 S9, drawing 3 S13, drawing 3 S15, drawing 3 S17, and drawing 3 S19 is 
explained to a detail. In addition, the monograph affair of gradation transform 
processing in the image-processing circuit 14, color correction processing, and dust 
blemish amendment processing is set up at these steps. 
[0042] 

First, gradation transform processing is explained. The red illumination light in this 
operation gestalt contains the 2nd order-[ in an infrared light region ] peak wavelength 
in addition to red color-separation wavelength. Therefore, the concentration level of R 
image data will increase from the original concentration level of the film manuscript 20 
by acting as a spectrum (leakage component) with excessive-like secondary peak 



wavelength. Consequently, the linearity in a red reappearance property will be spoiled 
— a red float arises into the dark part of an image. Therefore, about gradation 
transform processing, in case gray scale conversion is performed to R image data 
among the image data of each color, amendment processing according to a leakage 
component is performed to the image data which concentration level increases from 
original by the leakage component corresponding to the excessive spectrum of red 
light (corresponding illumination light). In order to perform such amendment, one of 
LUTs is set up as conditions among two or more LUTs (Look up table) beforehand 
defined in the image-processing circuit 14. 
[0043] 

Moreover, about color correction processing, one of tables is set up as conditions 
among two or more color correction tables beforehand defined in the 
image-processing circuit 14. In addition, two or more color correction tables are 
tables for performing suitable color correction for every class of film manuscript. 
About dust blemish amendment processing, either of the standard Ir light sources and 
Ir light sources for KODAKU loam films which were prepared beforehand is set up as 
conditions. 
[0044] 

1. In Case of Negative Color Film ( Drawing 2 S7) 

The increment in the concentration level by the excessive spectrum mentioned above 
does not take place. The conditions of gradation amendment processing are set up so 
that it may perform using LUT which performs the usual gray scale conversion without 
amendment among two or more LUTs beforehand defined in the image-processing 
circuit 14. 

The conditions of color correction processing are set up so that it may perform using 
the color correction table for negative color films among two or more color correction 
tables beforehand defined in the image-processing circuit 14. 
[0045] 

Moreover, the conditions of dust blemish amendment processing are set up so that it 
may perform using Criterion Ir. 

2. In Case of Coloring Matter Monochrome Negative Film ( Drawing 2 S9) 

The increment in the concentration level by the excessive spectrum mentioned above 
does not take place. The conditions of gradation amendment processing are set up so 
that it may perform using LUT which performs the usual gray scale conversion without 
amendment among two or more LUTs beforehand defined in the image-processing 
circuit 14. 



[0046] 

Since it is black and white, color correction is unnecessary. Therefore, it is set up so 
that color correction processing may not be performed. 

Moreover, the conditions of dust blemish amendment processing are set up so that it 

may perform using Criterion Ir. 

[0047] 

3. In Case of Silver Salt Monochrome Negative Film ( Drawing 3 S13) 

The increment in the concentration level by the excessive spectrum mentioned above 
does not take place. The conditions of gradation amendment processing are set up so 
that it may perform using LUT which performs the usual gray scale conversion without 
amendment among two or more LUTs beforehand defined in the image-processing 
circuit 14. 

Since it is black and white, color correction is unnecessary. Therefore, it is set up so 

that color correction processing may not be performed. 

[0048] 

Moreover, since it is invalid, dust blemish amendment processing is set up so that dust 
blemish amendment processing may not be performed. 

4. In Case of KODAKU Loam Film ( Drawing 3 S15) 

The augend of the concentration level by the excessive spectrum mentioned above 
changes according to gradation. Therefore, the conditions of gradation amendment 
processing are set up so that it may perform with the usual gray scale conversion 
using LUT which performs amendment which subtracts the value which changes 
according to the gradation of R image data from R image data among two or more 
LUTs beforehand defined in the image-processing circuit 14. 
[0049] 

The conditions of color correction processing are set up so that it may perform using 
a color correction table for KODAKU loam films which carries out color correction of 
R and the B among two or more color correction tables beforehand defined in the 
image-processing circuit 14. 

Moreover, the conditions of dust blemish amendment processing are set up so that it 

may perform using Ir for KODAKU loam. 

[0050] 

5. In Case of Special Reversal Film ( Drawing 3 S17) 

The augend of the concentration level by the excessive spectrum mentioned above 
changes according to gradation. Therefore, the conditions of gradation amendment 
processing are set up so that it may perform with the usual gray scale conversion 



using LUT which performs amendment which subtracts the value which changes 
according to the gradation of R image data from R image data among two or more 
LUTs beforehand defined in the image-processing circuit 14. 
[0051] 

The conditions of color correction processing are set up so that it may perform using 
a special color correction table for reversal films which carries out color correction of 
R and slight B among two or more color correction tables beforehand defined in the 
image-processing circuit 14. 

Moreover, the conditions of dust blemish amendment processing are set up so that it 

may perform using Criterion Ir. 

6. In Case of Usual Reversal Film ( Drawing 3 S19) 

The augend of the concentration level by the excessive spectrum mentioned above 
will show a fixed value regardless of gradation. Therefore, the conditions of gradation 
amendment processing are set up so that it may perform with the usual gray scale 
conversion using LUT which performs amendment which subtracts a fixed value from 
R image data among two or more LUTs beforehand defined in the image-processing 
circuit 14. 
[0052] 

The conditions of color correction processing are set up so that it may perform using 
the usual color correction table for reversal films on which the input and output of 
each color become equal among two or more color correction tables beforehand 
defined in the image-processing circuit 14. 

Moreover, the conditions of dust blemish amendment processing are set up so that it 
may perform using Criterion Ir. 

As explained above, among the image data obtained by carrying out a PURISU can, 
based on Ir image data, the class of film manuscript which is a transparency 
manuscript, and the pattern currently formed in the manuscript are distinguished, and, 
according to this operation gestalt, the conditions of a suitable image processing are 
automatically set up based on distinction. Therefore, the suitable image processing 
according to the class and pattern of a film of a transparency manuscript can be 
performed. In addition, with this operation gestalt, since the conditions of an image 
processing are set up based on distinction, a scarce user can also perform the image 
processing suitable for the manuscript to knowledge or experience easily. Moreover, 
the conditions of an image processing which suited the manuscript more can be set up 
by distinguishing the pattern currently formed in the transparency manuscript and 
setting up the conditions of an image processing based on distinction. 



[0053] 

Moreover, according to this operation gestalt, in addition to Ir image data, high 
distinction of precision can be further performed by distinguishing based on R image 
data. Therefore, a scarce user can also perform easily the image processing which 
suited the manuscript more to knowledge or experience. 
[0054] 

Especially, according to this operation gestalt, the conditions of color correction 
processing are set up based on distinction. Therefore, a scarce user can also perform 
easily color correction processing which suited the manuscript more to knowledge or 
experience. 

Moreover, according to this operation gestalt, based on distinction, the conditions of 
dust blemish amendment processing (surface-discontinuity amendment processing) 
are set up. Therefore, a scarce user can also perform easily surface-discontinuity 
amendment processing which suited the manuscript more to knowledge or experience. 
[0055] 

Moreover, according to this operation gestalt, based on distinction, the conditions of 
amendment processing according to the leakage component corresponding to the 
excessive spectrum of the illumination light are set up. Therefore, a scarce user can 
also perform easily amendment processing which suited the manuscript more to 
knowledge or experience. 

In addition, although silver salt monochrome negative film, the KODAKU loam film, the 
special reversal film, and the example usually distinguished as either of the reversal 
films were shown for the class of film manuscript 20 using R image data and Ir image 
data, you may make it distinguish in a detail further by changing a constant (K0, K1) in 
this operation gestalt with this operation gestalt. [0056] 

Moreover, although this operation gestalt showed the example which distinguishes 
using both R image data (image data based on red light), and Ir image data (image data 
based on infrared light), it may be made to distinguish only using Ir image data. 
Moreover, you may make it make the actuation which CPU 11 of a film scanner 10 
performed perform to a host computer 30 in this operation gestalt. In this case, what 
is necessary is just to record the image reader of this invention on the host computer 
30 beforehand. 
[0057] 

[Effect of the Invention] 

As explained above, among the image data obtained by reading preparatorily (carrying 
out a PURISU can), based on the image data (Ir image data) based on infrared light, at 



least one side of the class of film manuscript which is a transparency manuscript, and 
the pattern currently formed in the manuscript is distinguished, and, according to this 
invention, the conditions of an image processing are set up based on a distinction 
result. Therefore, a scarce user can also perform the image processing suitable for 
the manuscript to knowledge or experience easily to the image data of the read 
manuscript. 

[Brief Description of the Drawings] 

[Drawing 1] It is the functional block diagram of the image reader of this operation 
gestalt. 

[Drawing 2] It is the operation flow chart of the image reader of this operation gestalt. 
[Drawing 3] It is the operation flow chart of the image reader of this operation gestalt. 
[Drawing 4] It is the operation flow chart of the image reader of this operation gestalt. 
[Drawing 5] It is drawing for explaining the difference in the histogram of R image data 
and Ir image data. 
[Description of Notations] 

I Image Reader 
10 Film Scanner 

II CPU 

12 LED Driver Circuit 

13 Motor Driver Circuit 

14 Image-Processing Circuit 

15 Interface Circuitry 

16 LED Block 

17 Mirror 

18 Condensing Lens 

1 9 Motor 

20 Film Manuscript 

21 Projection Lens 

22 CCD 

23 Digital Disposal Circuit 

24 A/D Converter 
30 Host Computer 
50 Monitor 

70 Control Unit 
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[Drawing 1] It is the functional block diagram of the image reader of this operation 
gestalt. 

[Drawing 2] It is the operation flow chart of the image reader of this operation gestalt. 
[Drawing 3] It is the operation flow chart of the image reader of this operation gestalt. 
[Drawing 4] It is the operation flow chart of the image reader of this operation gestalt. 
[Drawing 5] It is drawing for explaining the difference in the histogram of R image data 
and Ir image data. 
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7 <{ )\* A jgl fR 2 0 # fe ^ m * 15 7 4 )\> A t* & 3 t WWl? 3 t , CPUI 1 fi , feiai 

* # 7 w A* A ffl <D m 5t «r fir ^ (02 S 9, !¥ iSfflte ft 3$ -f § ) , # X * -v > (@4 S 2 0K 

» ) * n o o 

[ 0 0 3 0 ] 

7 -f ;!/ A jS> fflj 2 0 *t fe m £ H * *T 7 f ;l/ A T & »J T § . ^ (C , CPUI Hi, I 40 

rltf-^OtX h^"7AOffl¥iio I rt, R I«f-? OkX h ^7 AO«Jf|| 
fa R t^ftlif 5 (02 S 1 0) o 

^LT, CPUI \ It, I rBtf-^OtXh^7AOiifiSo I r t Rm®T-$ 
<D t X h ? ^ L><ommmm o R t <Dtt io ] r/oR) ?r*46, mS©^^i:tt«5-T-5 ( 
0 3 S 1 1 ) o 
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cut, ct\t><DMmmgt, 7^;l/il»2 OOlSltOHRKO^TKBtS. fc/c 
L> CCT-ti, gg^ m * 15 7 -4 )V A % M% <D x ) >\ — *f )\> 7 ■<< )VL» & W ft V — V 7 
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fr^tt^r^-fli^', I r itf - ? O t 7, h ^7 Aii, i 5 E 7lC^5„ 
[ 0 0 3 4 ] 
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( 0 4 s 2 o w b ) %{t^c * fc , 7 ;i/ a m m # m n <d v * - tr a* 7 * ^ a t* & % t « 50 



(8) 



JP 2005-57382 A 2005. 3. 3 
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c ticZiX , «fc "3 *©B«K^r>fcSii*«! ! a©*ft#RJ£S*}5£ £ K & 3 „ 

[ 0 0 4 0 ] 

# fc , CPU1 1 (i , £• gp £ 3?J ffl) L T , t 9. 

# -T , CPUl 1 tt , 7^7l/AX*^^10rt©&g|53:fii<J'<3PLT, #7,**>ffl<0)$?{f!jg 
*5 J: tf « ft « (^U7*tyOtSSKJ6i;Ta£!fh4) tit3t, fji % g§, » <D 3 fe <D 

Rawfttc*«»t*ai»7*iT5 CB4S20) . 

«as-r*i&j£*ftT*is«jaai3i&i 4*^UTii«i*aa*JS-r ( a 4 S2 1 ) „ 

[ 0 0 4 1 ] 

a & k , cpui i*4, BsafflajB^o^feoHtfix-^^^ ^>^7x-xiHissi5^ 

fTLT*7h3>lfi-?3 0(C(H*t'5 (14 S 2 2) , 

# tC , @2 S 7, I 2 S 9 , 03 S 1 3. 0 3 S 15, 03 S 1 7, 03 S 1 9 VMW L 

fc 7 f ;i/ a a c i: cd si m m a <o * ft » « k o ^ x m m k. m m r s . <& , c n e> © x 
f'yyfi^^nsoti, pi m a 0 % 1 4 icisif zKm&wa&m. fe *f m 5a a , =f 5 m 
ffiiEjtaao^^ftT-^So 

[ 0 0 4 2 ] 

s f , Bws«i*iian:o^TSiW"r*o **fite»«8fc:i3tt**<ofiawft«, * © fe # » « 
7.^.^7 v >v fcLTflsffirscfcfc*!K-Rifflfft7 f -*©»fi^^i'tf:7-f>i/ 

oo*f coSSl/^/bJ: D tiiraUTLS 5. ilttKDBf^ 
f tfS C5f , jS&OSHtttC6tf*'J=7'Jr^A'«ia:bnTL*3. * <D fc 46 , Pi 

IS K , * fe ft ( *f *S -T * BB W ft ) <D 3? # & X ^ h;b»c»JS-r-Siinjl8»fcJ:-aT**J: 
Ofcaa^^UtfiajtaLTLIjdHfcx — *fc*tLT\ ifnfigSHcjESCfcfcgjE&afcfifi-f 

„ c©«fc3fctilIE«rfT5fc«>fc, Si & ^0. 9 B S8 1 4rtfc:^ii>j£ii>&ftfc«ft©LUT ( L 
ook up t a b I e) h*OL U Ttf*tti: LT»!l«ni, 

[ 0 0 4 3 ] 

3: ft, fiffil^llCO^tli, Htt&aisl& 1 4rttC^#£#£ftfc«ifccDfe*iIE7 : ---7' 

d 's m m ie $a a tc o ^ t « , ^ **> m m s n re « tp i r^iin^^D-A^^i/As i r 
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[ 0 0 4 4 ] 

1. *7-**7-f Jl/AOi^ (B2 S 7) 
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, B & & 9 m ES 1 4rttc^i6^i6?.nrc}fi^<OLUTcr)^*., aiE*#tjav^iS#OBH 

fe M ie sa a to & ft & , h «& aa a in ss i 4p*3fc ; ?46^i6^nftffiS{<ofe*fiiE7 1 — 7;i/<o-5^ 

[ 0 0 4 5 ] 

sft, rr 5 m m ie m a <o ^ ft a , ts$ i r^ffl^tiR-rsA^s^ns. 

2. feIfil*A - 7- l ';l/Afl)S& (@2 S 9) 
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ii&aELf<:jfe#fc;*'<* h;i/(c e fc§igiru'-<;i/otiijp«eiie.^i/^ 0 pgra*iiE$aa©^#«: 
. m m m a @sg 1 4 ft ic enfcftgc© l u t <d a ^ , -^iiiiroBS! 

[ 0 0 4 6 ] 

fi ,« T* & 3 fc ft, fi»jEtt^ST?a&5. =t<Dtzib, feMiEfflSSrtTfeftt^.fcdlft^SnS 

o 

Sft, J5««iEffllO*fttt, I8VI r % ffl ^ T H fif f 5 i?^£?n§ 0 
[ 0 0 4 7 ] 

3. ^Sai*^7^^A(DiS^ (03 S 1 3) 
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> H ft ffl 9 HI Eg 1 4rttCfi6^l65.nftlt(DLUT(D^> I^SifiroKH 

o 

[ 0 0 4 8 ] 

$ , J5<BMiEteatt«t«6Tf*Sfei6, =f 5 fl If IE *& a £ fr t> & «k 5 © M S H 3 „ 
4 . n £ a - A7^KO|§ (I3S 1 5) 
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■T'* «IE«:fT 5 L U T41^T*fTt'5i5RJ?n5.' 
[ 0 0 4 9 ] 

fe ffl IE M a © , B & a [§J Eg 1 4rt-c^*£ft5nfc«»©fe1*iEx — :7rt'©9--"3 

» R6itfB%&SiEtSJ:?43^*u-i7-f;l'Affl fe ffi'lE -r - 7 >\s & m^X^fft 

[ 0 0 5 0 ] 

5. (tS4'JM-t;b7^;l/iO«§ (|3S 1 7) 

■iJ8i//£*»4X'<i' h ;v ic % m m u * )\> © m an m « , nmtcisuTXffr*. * © rc 

ib. PgiiffijESaa©^{*«, Bg&fflaiHEg.l 4rtfC^&5£i6e,nfciS$t©LUT©?-£, 30 

mn (Dvsm&m t Pkic , RBft^-^MfcftCT^ftt-sffi^RBfft^-^^&MSc 

[ 0 0 5 1 ] 

fe m ie m a © * # g , b & & a m Eg i 4 puc^&b jr«> e. n is & © & m ie -r - 7*71/0 9 % 

, RfcJ;0*B*'>lfeIiEt§ ( j;94ttS4U^-^^7^^i i ffl fell IE -r - "7 ;l/ * ffl ^ 

3: , a ~ <I ffi IE & a © * fM2 , « V I r ^ffl^Tllff t5 <t 9 ISS^tlS. 

6. If 0'J^-t;k7-f/l/AO^^ (|3S I 9) 

c i: fc & £ o ZtDfctb, PBPSlESaao^#a, H ^ ® a E Eg 1 4rt(c^i6^46e>nrc« 40 
[ 0 0 5 2 ] 

feffilE&ao^ffti, B ia a IhI Eg 1 4rttc^46^46e ) tifc1Sig[OfeMlE7 L — 7;l/©n 
, gfiOAT] i: (±17ui:A^L<4§afO i ;/^--9-;b>'-f'7l'Afflfe1'fIE7 1 -y;l/^fflv^T 
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&fc, # |tl <g T- li , fiJ55'J(CS^^T, liffllO^tt^i^^nSOT', ^<DMS|{C 
JS«fc -JBja^tiTU^ Steffi* W»JL, ¥U BU ti^^t, H ft M II <D & # * & 3t f -5 C fc 
C 0 0 5 3 ] 

£ fc , * ^ Sg J£ gg lc <fc ft tf , I r B {ft 7 s - ? fc ftp ?L X , R Si # 7=" - * fc g ^ T W gij % t? 

Ui(ciD« s 5 k « i* ^ *y gij * f? 5 c £ a* T? sr * * l rc # o t , «}; o * <d m m tc 

[ 0 0 5 4 ] 

«f K , *&MJB8Stc«fcfttf, ¥!JS'HcS-3^TfeMIEffiS<D*#*!S£-f3„ t<Dfttb. <£: 

0 * o fc » IE «l a * , K2LV^-1fT?*>1BJil»cfr3 C £ T* £ 

- if x t fa * »c t? a c i^ft^o 

[ 0 0 5 5 ] 

* ft > *nssjB®fc«tntf, w su tfi^^ty ?t <d «■ * x * b * ic n jt r *> m ft 
fiE«-fcjsi;rcffliE«ia<o^#*i9:^-ri.o zvrztb. «t t> ^ ob»e# o 'fc m ie » a * , 

& fc > *nmmm x& > * n m & & « % r m « - * ^ i r a « ^ - * t * « ^ x , .7 
0 , k i ) ^fitsc ticio, *. p. tc » ffl ic m m t z <fe ? ic u t *> m ^ . 

[ 0 0 5 6 ] 

* #^fiSJg8gT«, Riif-? (^fettle <t i> n^x— t 1 rffiiftf 1 '— * (5^ 
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[H 4 ] *S»«SOI«tt'?!8IOlft7u-f t - h X$> Zo 
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